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Abstract of JP20021 64428 



PROBLEM TO BE SOLVED: To provide a 
technique capable of improving heat resistance 
of a dual damascene wiring and resistance to 
electromigration. 

SOLUTION: An interlayer insulating film 23 
surrounding contact holes 26 for connecting a 
wiring 21 of a second wiring layer with a wiring 28 
of a third wiring layer is constituted using the 
insulating material having relatively small Young's 
modulus compared with Young's modulus of the 
insulating material constituting the insulating film 
25 surrounding the wiring groove 27. 
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[ftt*ifll E**rtfc»J*5ftfcE4»£, mtBSM 

£ ^rfiOTJf EISl £ 3«i^?Ll*l flftEEftji £ -fr 

E**i*#»fi!teftfc*2l6aui©iri'*'*J: 9 t>4B#W 
»OS<, MEtg 1 *&&Srotfct&«¥#, fuElf? 2 fcfeii 

r. £ £ fegt £ -t 5 *WH#8m. 
[if*94] E***rtfc»»*$;h,fcE«*fc, tUEES 
t-t«>T*IEI6i:S:*«i--5a«7Lrtt«rlEEi»i:— * 

tfriEast?L*s^$tifcM i mmm^^vmfiK me 
< . mmm i ttfiMi t «fse* 2 leaua t romt, 

[ii**5] E»fl*rtK7&&$;ft,fcE8il£, tfJlEE^ 
t^roTIEIt 5 SSftftrt \z flftEEfii £ - ft 

icxmzntzmmm t &m-t-5>*mftmmxh<?x. 

WIB»tt?L*s»j**4xfc«Ffi»6tWi«>-1rv^*s, SUE 

$ jxfc^ 2 mm.m<r>^ >-^mx *> t>ts*N$ 

tr/hS < . iWEE«S:«J*i-S±S»«Jif4«-Cfc5 r £ 

[ff*3S6] E*W«rtl^j«$ixfcE»i:. SfJfSE^ 
tlrCTlEit £ Kffti" SSifLrt (' WEE** £ - ffc 

MiEa^L/45^g&$nfc^ i mm.m(o j r>ifm\-t& o g 

$li6 0GPa EliffeSrtiSrtiiiin^a 
Bo 

str!aE^*^jgfiE$ix7t^2j6^tS(is i o 2 -cfflf 



[If*if8l EJW«rtfc»»*SftfcE*ll£. ifflEEtt 
£ ^WTIEi £ •5»«?Ll*i ffiEEJft £ — * 

•= «JA $ *tfc«tt«B5 *T £ * *-T 5 *N**SB -e fe o T , 

WE»tta*«*rit*4xfciB i mmm\* s i oft«$ 

it. S(rEEI»»*s«fiR$nfcJ|S2*6««ttS i0 2 ft 
fifcSftv *flfB»^L<O7L@^0. 5 umUTX-hZZ 
£5r#m£1-5*«*^Bo 

[If** 9 I E*H»rtK:fl£i*i**LfcEI*£, flMBEttl 
£ WTHEIS £ SrSMfct- Z>mmi)ft \z ffiftEft £ — fls 

iwrE»iKa*s^j*$nfcj(s i s i o f xmfcz 
mf&titmm&Mi$.£iritc.m2ii&mm\*s io z xm 
mmnimmmkwimm2&mmt<Dmiz. s 
i N*fci4s i cfrbftzftttmzmmnm^x 
WtK^ $ n-c v » r. £ * mft £ -t- 5 ^^^^Bo 

[89**101 E^frt!^^$4xfcE«£, flttKE 
li^WTIi^t S:«tt-t-4«itt?Lrt ^WEE» £ - 

mz:wmzti.tzmm$mb &*i-5^«^B-cfoo 

r, 

lifrE«iK?L*s»fi6*nfc* 1 + v^tt 3 o G 
Pafl, i»ffiEl»»*sjgfiK$lxfc*2*B»Jl«>-1rv^ 
?li3 0 G P a El±t*5 C i irftii t5¥ift» 
Be 

mzj&atistiitmftmtk «r*r-r***f«s«-c*o 

CFT&ttm. HSQSm MSQSm BCBSW 
fc (4 P A E ^W^-T'*^ $ n. il5El« $ 
i%1tm2&mmteS i OFSfeliS i 0 2 r-«^$H-5 
r £ Srit#®£i-S^^Kfio 
[If** l 2 J eHUKAl^jA^n^EM^. SftEE 
* £ -t <0 T« E* «: tttt-f 3 SU lEEi £ - 

-c. 

«rESftt?L**jgfifc$ixfcjis i tmrni* s i ocsw. 

CFSTO, HSQMff, MSQ$ffl> BCBM 

ixtzm2m%mizs i oFSfctss i o 2 T*«^$n, 

flEaigE?LW?Lm^^ 0.2/! mKTt-fc 5Ii 
£1-§#^ft:«Bo 

[I*** l 3 J Ei»8lrt«-JKfife*ixfcE«£ . WEE 
M £ -t ©TIES £ ^a^S-r 5 a^e+Lrt (cSUEie^ £ - 
Wc^$nfc*^gBtt£S:*i-S#*^BT"foo 
T, 

WE»tt7L3JS»*Snfcfff l i OCiffl> 

CFMff. HSQSWi MSQSTO, BCBStt 
fcli P A E S WCWfiS: * n. 1WEE8H8 $ 
4xfc^2te^S»4S i OFSfdiS i 0 2 X~ffil&£ix. 
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[»#S14] EI*«rtfcJgj«$HfcEi»i:, iEE 

mmmmn&Mi&zntcm i mmm<o-Y>- ?m* qgp 

»4 6 G P a W±T*fo 5 C <t £#15£ t f S 
[it*JSi5j Bt»j»rt»j:»^*ixfcEi»t, MEE 
Hi i: -l: ©TSE* i: «:ttil*^58^?Lrt fctflEEil* t - 

T, 

Mi5Sfi^?L^^ 1 ilfe&Jf f4#- 7^HSQS 

unx-mfc £ n. flnEB*ft&ta<)*/ft * nfc is 2 i± 

SiOCim CFim HSQSW^, MSQS 
WW, BCB^WW*fcl4PAE3*WW, fcSV^liS i 
0 2 i: S i OC3&WW, CFJ&WW, HSQSW. M 

sqssww, BCB^unt.tcnPAE^mt<omm 

[«#916] E**rtfc:»j**;h,fcEi*fc, WEE 

* t * <nTMwm t z&m-t 5 aattTLrt kmee* t - 
t, 

W?B*tt7Li6^J* SlifejBl *6&S f4*K— 7^HSQS 
WWCWfifc $ *V ffiEEilftiftft' ftMft $ ixfcJK 2 *feStg (4 
SiOCIM^ CFSm HSQim MSQS 
WW, BCBltrfiSfcllPAEStt^ fe5VM4S i 
0 2 t S i OC5&WW, CFITO> HSQlttfl-, M 
SQ3RWW, BCB3M*W£fcf4PAE=SWWi:<0«jf 
■C*«^$n, ltoKttJM3L0>?L«flMeo. 1 3 // mKTT* 

[if 1 7 J E*»rtfc»j6fc$ftfcEi*l: , WEE 
a £: -t coTSEi&S t Sr^ic-r SSMTLrt KftJEEIfci: - 

T, 

S iOCSm CFltflf, HSQim MSQS 
WW, BCB^WW$fcf4PAE^WW, *>-5VM4S i 
O z tS iOC^WW, C.F^WW, HSQ^WW, M 
S Q^WW, B C B *WW* fcf4 P A E ^WW t 

»=, S i O 2 *»f><c5ft»«j^Kff03»V^ hy^lfe* 

l 8 ] E««rtl:MJJxf:Eit, JtfJEE 
^HOTi Ett t Sr«Mi- 5 mmilfH ClWJEEJilt- 



■srWft^tiiai. (b) mess i immvm-fe 

«*lrlrEEi»»S:^j«-t-SISi:, (c) 
[If*igl9] E»«rtU:»j*3i'LfcEiKi:, WEE 
ST-iot, (a) S«±K»»fi«j|C-W^S|l©/hS^ 

esrws^figi-siet, (b) t6MmmmM<nm%. 

ro««twME«igK?LSr^L, (ME£2|fetiUi0j?r£<?> 
«*l=«MEEIW»*r»j«i-«I«4:, (c) «0ES»R?L 
*s J:t/lWrEEj|SB*Wrt«^*«»WS:a«)iitpxat £ 

#u mmmx^mm<nitmmmtK mess 2 

[!it#*g2 0] Ei»«rtfc»fi£$ixfcEi»i:, SffEE 
M t^-cOTlEi t Z&mflft trffrEEi» t - 

flcfcJB* $ nfc»tt«W £ Sr *r 5 ***3S«<o»5t* 
ffiT-feoT, (a) lS±l"ft»Wl:t > y$CO/h $ 
^1*6^®, *JJ:t>-tB>FfW(wi'^^^co^:#VNm2^ 
«SrJ(S»c^J*i-5xei:. (b) hUE» 1 *6#SWFJt^ 

mmizmmmmm^ifm-t^T.mt, ( c ) miE*^?L 

*3 <t imEEi^ftWrtgBK^gBW&ffifciitf x ^ ^ * 
[1*52 1] E»«rt»i»fifc$ixfcEj»t, mlEE 

«i t -t co tjb em t zmmift \z s«jeem t - 
st-fcct, (a) ssx^-^ : i^tw-\'>'^(o/J^$v^ 

■*«*^i--6xsi:, (b) mn,mi tmm<om^ 
«j«*irffiE»iist?LS:»j*L, mw&2im.m<omiE<n> 

SfFE (a) lit*, tfJEfgl Ife^gwXS^tB^W^ai 
J?co»V^ h s/'<*6»l«$:7g(*U flfFE (b) lit, 

[M#S2 2] E«l»rt{c^fig$tt3tE^t, MCE 

#»w»fiR*4xfc«tt«WtS:*-r5***8«<oKJg* 
ftffcot, (a) *«±(c+e*J-6fHr-VV^O/h$V> 
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m*m&tem-z>TMb, (b) mmm 1 mmm^mfe 

*j j: vMfz&f&m.<Dftmzmmi®tt%t&ib&t! xa t * 
*u 

mm (c) xsT-tfifs«mL*3,fcu-MfeK^?twrt^(r 
mum 2 3 j Mmmft\c%mzh,tLmmt , huee 

IS £ * O Til EM £ Srttttl- 5 tt»LF*9 K ffijEEift £ - 

Sf*ot > (a) iSll:ty^6 0GPa*i 
WSSlSfelUI, Jb'itK-^V^^Se OGP a JJ(._L<73il2 
*&»«&H&7ia*i-5X&£, (b) MflBflS l «6I8UB<9 
0f£©«*lEtfriB«|BL<r»J* U SUIE^ 2 iffe^S^ff 
J£o««fclH[EE*ia*fc»lfr*-Sxe£ , ( c ) .ffiGft 

2 4 J E»*rtfc»j*£ftfcEj*£ . UflEE 

he £ -t wtji em t zmm-tzmmiuH t - 

Stfcot, (a) SSll:ty^6 0GPa*I 
<D%\m$?M, $oi.tf-Yl/-?^fi* 6 0 G P a JJi._hCDf£ 2 
*ft»*SrHil»:»fi£-f-5xai:, (b) MK» l J&ftJio 

je«>tH*i^mrEEi»»sr^-#-*xei:. (c) i»e» 

££#U 

MESS 1 ttflUItt £ tfffiE* 2 fegUi 14 C V D ifc-CJBfife 

[if *iS 2 5 ] Ei**rtte«j*£;h.;fcEi» £ > #JEE 
M £ -t Til EM £ Srtfe^i- 3 &«t?L K MEEM £ - 

fttfcot, (a) 2fetg±^S i OFT?«^$4x5JfSl 
MM, *JJ:VS i 0 2 T-«^$n^m2jfe»^^)i|l^ 

Mtsiti:, (b) Afnesis i mmm<nffife(Dmmz. 

fEE4ft«Sr^-f--5Xet, (c) SfliE^TLfc .ttMIU 
■EEil6W^rtfplr«^;a5*f Srffl^iitpxe t Sr*i"5 r. 

2 6 ] EMiKrtic«jft$*ifc£Jk& , WEE 
M£^WTSEM£Sr«^i-S«^LrttrfiIEEM£- 

ftt'fcoT, (a) ISilCS i O F ft 5 !Bl 

EE»»S:JBfiSr 5XS£. (c) idfS^M?L*3 ± O'ffj 
SEEMWwrtgBtc^SlgpWSrafejitPXmtSr^L, 



£ i"5 ^«ft^«wSlit^fc 
[H*92 7] EM«rtK®fiSc$ft*:Ei6ii£, MGE 
SttwTlSlt Sr««t-*-5»«t7LrttelW8EE*llt — 

Stfeot, (a) *«±l:S iOFT-M$n5*l 
felftJB. *5±t/s i0 2 T-iA5;iJi5»2^iSr)R!!*: 

»«t5igi:. (b) #(riE*ueayi«)3f«<o««^ 

KE*»4rJBrii-t-5IS£. (c) ffilBttMTLfc £tfit>r 
EEM«©rtSlU^m^f£ffl*&iria££WU 

me (a) ist, Wia^i«6^e<o±st3+a*t«jfcigs 

ffw&i^S iN*fcfiS i C 5* h s"<*&igUg«: 

#jftu fitrE (b) fldiE^2^s*5<tuff(rfa 
[it*3S2 8i mmmiH\zMi&£ixiz.Mmk. wee 

M £ <E> TSEM £ Sr«i^i- 5 £M^?L ^SUIEEM £ - 

mzmm $ ttfcttMw £ »«<o»je* 

ftt-fcot, (a) SSil:t>m ; 3 0GPa*i 
W^lJfe^S, fciU t t>'W3 0GPaK±Ol2 
*68W&WW&*i-$X8£. (b) BulE^l^fe^co 
»f*«««»cWE«jWS5LSr»fiRL. WE®2*6#gcofJf 
^<Dffi^{r#lEEI*«Sr^-rsxS£, (c) ffiE^ 

£ r £ &#»£ -rs¥«tt£«©»ig*i£. 

[M**2 9] E»»rtt=^$*LfcEj»£, WEE 

Stfcot, (a) SSll;tV^3 0GPa*l 
<£>Sgl*&*lfcS> fciV-W^ASS OGP a W±<75^2 
«6fiSrWMt5ISt, (b) Itlief iigi<o 

X&0««^«FEE»»»S:JgJ*-t-SXa£, (c) DtTEft 
«7LJ3j;u<i)(rEEIil»rort*S^i|i:«a*tS:aAiitpxa 
£^#U, #JEmi*fe^S«CVDj£*fcl*^fe-C^ 
fig^ix. *ftE^2*6»S«CVDj£T-^$*t5r £Sr 

[if*ri3 0] mmmftlzM&t.£i\-fzE.mt. AtrEE 

(a) S^XiwS iOCSfffl, CFm, HSQS 
MSQSffl. BCBMfiSfcliPAESW 
-e*^$*b5*l*ft«Ui. *WSi OF*fc(±S i O 

2 -c«fiS;$ixa»2i6»S*Wift»)*i-5xs£. 
( b ) fUEIS l *S»Jlro9f^ro««»=ii1iE»tt?L«:JKi« 

5ISt, (c) fflE«tt5L*5J:W«rEE»»<OrtSBir 
*««B»SrS*iitfXa£ *fTi-5 i £ S:«r»£-t-5^ 
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ftt-fcot, (a) ftKJiClS iOC$m CFStt 
HSQ3MW, MSQm BCB^Sfcli 
PAE*#*Te«j«£ft$»l|fcHUi, *3<tLPS iOF 
SfcttS i 0 2 -C*fll^;$ix-5^2i!fe^SrW2>c^-r5 

isi, (b) mw&immm<omfe<»mmz.mnm%L 
sr^sstsisi, (c) tfo&m&ito&vffiuumm 

MBS6R?L«>?L«jWI& 0.2*, mRTt-fc5 r t Sr#® 

Sffcot, (a) mm±\'S i OCIffl, CF**t 
PAE^*t^-C*«fig$^5^1^igUi, *3iU*S iOF 
iSi, (b) HfJEJB 1 Ste»JSW0f*^«Jwt«IIESi^ 

asrjgj* u flutes 2 Ktts«3^(offi«icinaEeiHi« 
«:»jsi-3xg£, (c) mmgmite£xfffifiw.mm 

wis (a) xa-c, wiE*iieak»«o±Jiiw*i*t«jicK 

ji^&u wis (b) 1st-. mmm2z&mmi3£vtfi%z 

[if 3 3 ] Ei»*rt^JBj«$lxfcElili: . WEBS 
«9 1 -t «> TS EM t SrSBtti- 3 S$S?L WISBfiM b - 

fttfcot, ( a ) Ifiltt W 6 G P a 

SI 1 J&fSUl. feiO ! t>'mS6GPaEA±»»2JSii 

« is*, (b) $im%iimmm<offifc 

fH«»wflftlSiE4»i»SrJgrfti-5xe4:, (c) SWESftta 
*5iVlM[|EEj»j»WrtSp»-**a5*tS:a*iitfXei:Sr 

ift t * o t « »* £ fc a i r stjf eeik t - 

fttfeot, (a) Mil:t^W6GPa*«W. 
SSr«S&^-t--5Xigt, (b) SfJiESjlllfeJSUiwFJrse 

ro^fcgite^TL^^u, atrial 2 ^®<ofjt^<o 
««»::lWrEEj»»*?gfi8;-r5xefc. (c) HUffl&Wtil 
J3J:t/«rlBKi»»<OF*iSBJcl:«»W*a*iitfXei:S: 



c v d ft * ft i4 ft r- ma. £ n ^ r. t * mm. t -r z> * 

te-cfco-c, (a) &m±\z#-7XHSQjimn-em 
fcznzmin&mm. siocim cfito, h 

MSQUtft. BCB^WSfcliPAE 
**m, fcSMiSiOjiSiOCSm CFStt 
14. HSQim MSQSTO. BCB**t»*fc«t 

^tsigi. (b> wes? i mmm<om^(omm^ 

KttfltfL&J&jfcU «IIB«2l6»JlO^«>««»ciWria 
Ei»it*«fifci-5XSi:. (c) ittia«M«?L*3J:i/(Wr8a 
B*iK<&rtttfc**Sm&»fci&tfX6fc r. t 

ZW® b i" 5 *»#SSlt ©Kit* jfe. 

til <k -ewTTtBSiSS t SrSftti-SSfttTLrtl^lWnEE*! t — 

m-Qh-oX, (a) S«±|r^-7^HSQ^*t^-e* 

^jnsii^iii, s i ocsm cfsw, h 

SQS&fcm. MSQMM, BCB?^ttl4*fcl4P AE 
S^tt**, fcSMiS iO^S iOCSttft, 
14. HSQSOT, MSQMfi BCB3M314*fcl3 
PAESWi (O^S T-«/& ^li5S2 mm &tR#M 
ifttSIfii, (b) jWHEJBll6»S©M3£03««jra(r 
ett*HL&BjftU WSE*2|&»JiroFf3eo««^fWfffi 
EI*«S:»fifei-5XSi:, (c) MIESHJBUs J: OWE 
E*l*orta^*«eB«-*a*iitfXSi:Sr#L„ 
ffiE&i&ftW* tflrfSift 0.13), m«Tt'fc5 r t Sr^ 

3 7 ] &mmft\mi8.is*itz:&mb . webb 

ffir-fooT. (a) SSllrf-7^HSQSTOT*i 
^*Jx5l5ll6IWI, S iOCSm CF^W^. H 
SQ^fflSf. MSQlttff. BCB^TOSfeliPAE 
fo-5VM4S iO,tS i OCIW, CFM 
HSQSm MSQSm BCBSTOSfctt 

p a e mum b <nmm x*mi% £ 4x 5 ^ 2 sr>w^^ 

*t5lii. (b) JWE*Hfe»*w3fS«?««»-W 
ESMSt?l«r7&£U MEH 2 *6^SwFJT^<o«lStcfltrE 
iai»f»*^i--5xet. (c) BfiE^«?L*3i:t>*HfiE 

WE (a) lit, IWE*iie»JB«>±Jll=«»W»-« 

e (b) ig-c, muw. 2i&&.m&&Tfm&* v v<m 
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[ 0 0 0 1 J 

(dual-damascene) r££r/8 V ^T^JES $ tltz&M Ki&fl? 
[00 0 2] 

v\ ^mmmtiLffite^mitmmmm^m damnum 

tLT> *6^±trT/l'5=^A (Al) -§-&*fci4* 
(W) «<7>ffiK&feAftK&jftlKLfc&. y 
y ^7 7 4 1M\z i 5 EtMIKKJbKBIft'**' - v t W 
-«ttdi/y^ h^-y^rML, ^Sr^;* ? i L 

^y^LS I (large scale integrated circuit) \Zj6 

[00 0 3] ~ CDfctf), |ft«BH=^J«Ufc»JiJCHH (C 
u) £^5^/B&«*»»&Aa£8L 
pBWsfe^ft^M^rCMP (chemical mechanical polish 
ing) Stffll^t^itSr k\z£<9m\*i\Z.§m/<* — 
^SrffMi"5^ffi, l^^S^W (damascene) ffi 

COffliWk, {£=^ hftfc'iO'QTAT (quick turn-and 
around time) it^'M^rt^) Z. 1 -So 
[0 0 0 4] c;5t\ ±|Eiaj^*/jS^fiR$ixS^^ 
(EtT, *{-ffii»eMBIil&i-) . *5«fctr±E9fl»7L*5 

mmztizmmim out. ftt-r (via) jukik&b 
•+) t-(±, ^ven^y^^* hy^Kisiv^y = 
>mtm (s i o 2 ) *sT«*»?>ffiiw*tai4xfca«# 

Jgas«3e$n-Cl^5. ->!J a^SMfcWtt, fetxilTE 
OS (tetra ethyl ortho silicate : Si(0C 2 H s )) #;* 
t^r/^ (O s ) ^t?rfflv^c/7X^CVD (chemi 
cal vapor deposition) )*-e^^$4xS T E O S g?-ftl^ 

**s, t&mm&TEosmtmr'mi&i-zm 

"Si4. iyfy^h->/<J*tLX, I97"7XvCV 
DMI$n5->!)=>!« (S i N) ^ffl^bix 

■So 

[0 0 0 5] Lrt»U ->y => v^«cott:^®45(4^4 



xlrVvyu— /u£0. l 3^mif5ttfWT* 
[0 0 0 6] ^JiniBE&fi&ttWR-CttjEft-t-S - t lz 

± o . •> y 3 vawtJi-eflijsS; Lfc*& t its lteuis 
ia*«jf mK^^ffitttt^ot-cwfifi $ ix r v " 4 o -c, mm<D 
[0007] fc*s. fcnmmtm*b*zmmmm* 

r^TIJ-fe? !7— A' K (Semiconductor fori 

d) j 1 99 8^1 lit, P 7 4 ~ P 7 6 ICI4, x * 

<D i -y ^ ^ ^ 7° n -fe 7. t ' O V ^ T j£ h iX X \ » 5 „ 
[000 8] Sfc, MEW#BI¥8 - 3 1 6 2 0 9#2: 

* « «j* $ n fc . i&mmm ommm&mz mmi * mi-r 

[0 0 0 9] Sfc, ft*?jWtM?9-3 0 6 98 8t 
i t> b ^ y ^ v ^iSS^av ^ 2 IftflHK Sr*j« bfc^ , 

[0 0 10] 

[ooi i ] fc^r^li^^^ 5 o otaS«)WCi 

sft, -w^^7 ogp aSftt-tn-enffiswtr 
[0012] m<Dm&\zx%fofi\*t*Tmmmx*foz>is 
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9 =>>-mkm<OfcJjb5.&Lib?tziib, »tt?Lrt<ai»« 

ffi*t#±#L.. $ h\z\i^\s? h n^^U— -> 3 ^\z 
[0 0 13] *3gi?J3cog&t)(4, x=.ryw^-v>»ia^ro 

[0 0 14] ^BJcoSftiE^b^t-^WftfetOSKi:^ 

[0015] 

(2) *mw<D¥>*itmw.v>wimjjm±. tmm^m 
tftztitcwzmb. ®zmbz<DTm&mb £t&m.i-z>&m 
Ktoizsj&b-mm&ztiit&mmtb &*ri-z*m 

*t5Igt, »tt?LS3J:Veil»l»i7>rtS8tr*«g|JttS: 

[0016] ±fBL7c#^rimi, E**j»s»J<>i&*ft 
3tie^«SrftM«Jtr ^*co*# v ^ 2 jfetM-Ctt 0 
H*, iE»t*<OTJiEj|»i:*««-r-6««II?L*ffi»«J 
\z\^if^<oA^\^% 1 J&^S-CSt 9 Htrr. 1 1- 4 9 , 

IT, rMWiiSlflrtirtA^, «M?L(*lcol& 

1 0 0 1 7 ] 

l$£W(omM<DWm] KIT. *»WroHlt<o^l»S:Hffi 

[0 0 18] ^gStc^T. ¥WftiS£g<t^9 i 

^l-^pT-^V^&^B^^^yt^-Srl^t. SO 
I (silicon on insulator) SIJsE-^T F T (thin film 



transistor) fi5 B B B KitfflS«^ t'tl ^ofcffeOS^i!^ 

ftbi%zh<o&&t!i><vb-tz 0 
[0 0 19] £P>K. J^TWJSJfeOflgfiKfc^-c, SisSf 
©ft* «lft. ftfif. *. l5H*ifSr*tr) \zmRi~i, 

ftfcisjesiis ^<7?#^rofti^Pi^:$ix5 
t<o-ei4Ji<, ^<oftw±T-tWT-ct «fcv\, $b 

& ?i cot, <0 T- (4 ft 1 1 14 (, * 5 4 T? t ft v \ 
[0020] Pltiir. «T<oHJ6(D^fliir*5i>T, m& 

mmteb<DM-fc, mm&tib*\znR-$-*b*\-t, mz 

Wtf VtzWr&to 4 TimmmzWbMz*: jT?4Pi#t 

ft fit Jo J: r>'®Hlcov >t t 5 0 
[00 2 1 ]. (Hi£<z>ffi?fi 1 ) El 1 (4. *HJfeo?^<g 1 

3 0 

[00 2 2] 1 W±ffi±WiBlR«)*1««-C*> 

5* J ?-^Bt«^2tiia4nTp ^i^3 4fcf4n 

iStt«« (P ^x;U3fcJ;0:n *~;U4) co*ffitC|4^ 

•>!)=• va> t, ^ 5 y- h n« 6 tmtfL $nt^ 
So ^- h«® 6 (4, 1 ro±i-#fe*-> y 3 

[0 0 2 3] p V^/VZ\zy*tf— bWM6&£XM}-'( K 

9(4. nf+^MI SFET (metal insulator semi 
conductor field effect transistor) CO V — .X , Kl^ 

*3J:V1^W Ki'*— y-8\zttVX$E.&&mz 

mf&zii-ftpmttmtpmtiii ot^i- ^tt-c^-s. c<o 

P M^&ffi® 1 014. pff^MISFET©y- 
x. KK >&«fi£i--5o 

[0 0 2 4] ^*3. *Hffi(O^Si 1 \Zi6l,fZ)¥m&mW 
T?|4. #*^tfil(C fci KLf4'A S I C (applicatio 
n specific integrated circuit) if cOtSfiK^^ffc 
•5 CMOS (complimentary metal oxide semiconducto 
r) x^-Y^Srff^Ufc»fi8r-foS>6 s . l(i 
/<-f7tf— 7 h7V->^^, Igfit. SfiS^T-^ i'cOM-* (O 

[00 2 5] 4fc. n^-Y^-^M 1 S F E TcOV— 
KW-f >*5 p^-V^-^M I SFETcoy — X, KU 



(8) 



ttHH 2002-164428 



Mfti«M^45LDD (lightly doped drain) 

[0 0 2 6] Sfefc, nftt^M I SF ETfcitfp 
ft^MI SFET±«*l*BMftltfflH lflbJl 

<oi? i •mu&wR i i ^sa^K i 2 tmi& 

BIMaEMi 4^iimttikRi i±i:M5nt 

[0 0 2 7] «lEiRJl£>E4*l 4 0±Si-H, fg2jl 
Rl 5 (03fft<o«««c:»tt?L 1 6«^nti^ 0 ft 

mx-hzmmfrhftzy^yi 7as«iM&stvri*5 0 

fa±S-ti:5ttiigS:*U fctxifi*^^^ (T i 

N) . ^V^/U (Ta) , (TaN) «jE"C 

[0 0 2 8] ^9^1 7©±il:tt, ^ by<1&mmi 

I818H fc^^linyim »gl 9 {4, 
[0 0 2 9] SB2E*|Ji<7>ej»2 1 OjbJftCtfu ^r^^ 

/»§2 2. jur»&ihr2 3, mm&m<o* hv< 

I6W2 4, Eift^ffl<7)j(6»)Bl2 5^w»c«j*$n-c 

y7Tft»Bl2 2*3ctU ? «MJ6»K2 3twfi, 
»2£jftJR<£>£«fl2 l^«+*«tt?L2 6#»**ilt 
* h 7/«t2 4fc J:r/»Sti2 5 illi, 13 
iE««^a*5i*n^BEi»*2 7«^lxtl^ 0 _b 
IE»«?L 2 6 <7>?LSI4, fc <h ;Lf4 m 0. 25 u mUmX 

[0 0 3 0] **y71b»m2 2 {4. I^iR2 3 id 



tifl»5 0nmiSit5:W5-e#i. 
[0 0 3 1 ] JimjftlftK 2 3 ft, 2 5 ZMfc-tZ 

»»-eWj**tl, fctitftyW»5 0GPa8« 
07y|R (F) ^jfejDSttfcv'y ^^mt (SiOF) 
it4:i-5ri**-e#4o *Mlfe»Bt2 3<7)BtW4, fci: 
;ttf#J 5 0 0 n m?M£g £ 1"5 £ £ 3 0 
[0 0 3 2] * hy^»»R2 4H:, $6»^2 5*fctt 
JfHi|feiSlK2 3. fo^lMim^M^^^bT^^f 1 ^ 

2 4(?)RI?I1 fc^^2 5nraSS^t^:t^t 
[0 0 3 3] MHR2 5(4, ^^tli>^W^7 0 

gp a»t^>5 = ^mtrnt-rz^ t&xzz> 0 *h 

y^Jft»Rt2 4 tJ6»«2 5»rtt»3Ei»Jidsa«>ii* 

EIM^£«ftK«-«W-C*«>&n, KS1BK2 5WRJS 
14, fctitfft2 0 0nmfia!fctaii:tf-e§5 o 

[0 0 3 4] Stt?L2 6iocfct/IE*Sli*2 7 0rtfflJ^«» 

3 ElfOEI 2 8 ^ tit *3 «9 , Z<D%m2 8 t 
^2iE^i<DiEi2 1 iSrSfjR-f S»«?L2 6<0rt»fc: 

v^ 0 irtjtiiib. m3wmm<DMm2 8*4, x^r/u^ 

S«tf4, t !i 7 / ^/H 2 9 fci^iHt 

*>5«R^t)4 9, /<y ^/ujf (4, fc^tf^ff^P 

[0 0 3 5] :it\ ^2E^SOia^2 1 <h^3ia^ 
^<Dia^2 8 tSr»tti-6^:»^««?L2 6^^i9ffltp 
JiBfljf6»W2 3tt, t>Wtt5 0GPaSS(DSi 
OFR^?>4 9, ^3GIi(7)El2 8^a*a**tfc 
iB*i»2 7Sr»0Htf*6IM)l2 5tt, tyW»7 0 
GP aSflE^S/y ay|WUI^64 9, Ife^®2 5c7)^ 
^^*iitfebr^J2 0GP aa«/h*V^^^*Sr* 

t5«»»»-esw«*R2 3iii^Jii5o rixfci 
*«^K«L-ct>, ^fr\z&i£Lxmmmmm2 3tm 

#tt5wt^5>, »3BE?L2 6<^rtffl(0«^B»«2 7 
[0 0 3 6] *7t, nn0tt«UK2 3 SrWfigfS S i OF 

m*. ttmmmfcifi 3 . 6 m& t, > v = ^awknt^Jt 
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m&mm 2 3 *s <t t/t&ttiR 2 5 ©m*i: -> y = >mtm 

[0 0 3 7] £3EjMJ|<aEM2 8^±gJCf^, 

^iiso, «miAtwff 3 1 . E*matm<o* v y,< 

* h^«iR2 2, jimifiiHX2 3, fEam&mm* 
b */<mmm 2 4 , ^mmmcomm 25 1 mmxh 

r> . JIHJ&IUK 3 1 tt. 7"' t *.tfBW#5l 5 0 0 n mgg 
CDS i OFg, IMUR3 312. tLh7L\tJ&m>m2 0 0 n 

ffiftR 3 0 ft J: VJINHAWR 3 l K«Btt?L 3 4. ^ h y 
^»»IBt3 2joctt/|fi»IBl3 3{rE«*3 5*Sflgj*Sn 
tl^o _blE»jgK7L3 4CD?L@«, f:<!:M|]0.2 5 

»4E«J10E»3 Ba*»/*Sft-C^5 0 »4ld^ilcD 
BB3 6I1 ft3EflM<Z>Ett2 8 tmmiZ s fctTttf 

[0 0 3 8] fc£ xJiSffi^b 5 0 OtgScOfl^tl^ 

3 lasswtaagu — ^t-»6»i*3 3 ^^(offawgsss: 

»i5i#SrtS:t^?), ttttft3 4<0rtffl<Z>«B#E 
Hflt 35(Drt A <£>ffl— Kilx 3? 6 (D & jtyftj -T 5 w <b j&5 t? 

*fc nni6tRiK3 i %>&zfmmm3 3^*1: 

[0 0 3 9] ft4EIM0>Elft3 6<D±mia*. *^rv 

^mmms 7. jmi&inR3 s, tm&&m<ox by< 

r*Lt><Z>*6JSJ»3 7 — 4 Otro^TJ*. #^fttjfS 

* h2/^wwK2 2, mnmmm2 3, Ei^^^ 
h y/<*uw« 2 4 , Ei»^ffl^jfi»jR 2 5 1 mmxh 

y> , M RBttflUR 3 8 14, /c xtfJSij?:#3 5 0 0 n mg« 
<7}S i OFE fftSU8l3 3(1, fctx.tfffll»#?l2 0 0 n 

ffitHR 3 7 jo i tfJIRfllfitklK 3 8 irSMKJL 4 1. * h v 

TV>5 0 ±|B»tt?L4 KOMB, fci:;Ltf#?J0. 5/i 

5EIfcDiBi4 3^Jgfig$nxv^o »5E*MI^E 
*4 3tt, SB3E«UIOEiM2 8tBI«IH^ fc 

[0 0 4 0] fctitftft^5) 5 o o*cs«o#aicfc 

fti5itSrt5Ct^e>, ««JL4 l0>rt»O«;&*E 
*l*4 2<75rt»o«^8Mx$tt50S:»*J-t-5r. <b^T 
#5o Sfc* J1M*6»I«3 8te±VJft|W«4 0<^Pf*ic 



[0 04 1] ^5iEli^4 3<D±iii(j:, tfttMK 
4 4«$n, MIMl4 4 0jKK«B^wM:ttMTL4 5 
*M7LUTl^6. w<7)*«JL4 5 0a««, fciittftt 
0.7 5 M ragStW o SH*?L4 5rtirtt* fcixitf 

z\(0^v^4 6^1X16^14 4±0»6E#IJf <E>E 
4*4 7*S*5EI*«OE*l4 3JC»Ut$nTl^4o £b 
/^r>^->3 >R4 8T*^lffil ^i^i 

[0 04 2] 
[^1] 

* 1 





##01 






SiO2(70GPa) 


SiO2(70OPa) 




SiO2(70GPa) 


SiOF(50GPa) 




SiN 


SiN SIC 




0.25 pm 


0.25 pm 




R/Yl 


3.6 


5.0 


Y2-Y1 


0 


20 




4.7 


4^ 4.2 4.0 



[0 0 4 3] * 1 \Z S ^mM(Omm 1 irjott^X^T/l- 
T/u^>'^E46^«a5 s Pffi0^--0IIS:^L. 0 3— El 

Sr^-To *H16^«1B 1 T?»i. ^ 1 1fi:ftir LTiTEiB 

^^^^Eil»tcigfflSix5*^<7)|ft»W^*^UT*3 
9 , ie^SHglttV^WS 6 0 G P a K±0|6I»«" 
If TJilBHtt-lr^^WS 6 0 G P a ^OlfttKltn- 

■efcot, *^cvDttT?»rt*ns»i»fi"»-e«filis 

n^) 0 * 1*3*17813-0 7 E»JBH*Srir^^ 

7 o g p a a*<o 9 3 trrmmm* 

^r>^^^^ 5 0G P a g*C0S i OFl<!: X^tzjf 

3E»«-»5Ej»«) SrWLtt^o 
[0 04 4] ft*3, roMJgS^Sriir^St^fcfc 

«ISrffl^fc*s, 0.2 5 pmJW^^?L^oSEfit?LS:*-r 
^=uT^ > >E» ^ fc ^ffl T? # ^> ^ t \tm 0 4 -c 

[0 0 4 5] *HZ*ttS*Wi : R/Y 1 14 % »jttJL0) 
7LgR$:t: 0 T^F^©<^-V>^^Y 1 -C»]ofcffiT-fc5 0 
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^5rHSf#?,„ JgS:Y2-Ylt4. ifi^g^^ 
•^>^Y 2 «!: e"T/f KJglWir^^Y 1 i<7}MT"£> 
S„ Y 2 - Y 1 14, ia«jlF B Mi: t'T^F^i: <7?K^(^ 

(O^Mk^JtpxSr i:/4i-C#?.. i"^^^, : R/Y 

1 ^S-fctfY 2 -Y 1 (4. St^fV^' ra7/^-?'> 

tit, EMJIHIK«r<>y ai'SMtJfif, ^TSWJ^^v- 
[ 0 0 4 6 J ^1 tc^-f- J; 5 lr, t'TiWIr S i O F 

Kt-Mtsrtia^ r/y i \-xvcmm<D 

3. 6*»f)5. 0— if^OU JtS : Y 2-Y 1 fltfcgS^JW 
Sfi^ifc»CT04. 7*»b4. 5^-iS^-rsr t^T't 

•So 

[0 0 4 7] E3~0 7K*L;fc^ft*IK<£>5 

[0 0 4 8] *-f, 0 3i^-rJ: T/fI2M<7)±Jf 
^SrWfig-r^-lrv^^S 0GP algOS i OF 
tent, ia^^coi|fe^Sr«fiS;i-5-V'>'^-4^7 o 

[oo4 9] **y7mm*mi&irz>^y =>^mm 

14, tirAtfyTX^CVDSCio-CfsEJh, tbfl 
m^(4^7^ft-C-foSo -t<DjffJ5{4, fci: ^(4*1^5 On 

[00 5 0] SF5*&^Sr*fiS;i--5 S i OFSt(4, fct 
iliCVDtttaotM^tl, tfc»«iptttt 3 . 6 e 
fy^ll^5 0GPagfgTfc5 o ^rWlffJlte. 
tz t Z.tim 5 0 0 n mil t-TZZb tfX'Z So 

[0051] * h y/<mmmzmi&-rz> ->y = v^um 
^ii(4^ h y/^aittsrai-rsK+^^BWtffcniiT?* 

[00 5 2] f&8kjK$:fl!js£1-S > y = ^SMbittt, fc t 



ty/*lil*l7 0GPagS-Cfe5„ *<£>J8S@:i4, 
fctttf*52 0 0nraiSit5:ti5ft5, ^h? 

(•>!) = t itenuff (•> y a ^mt 

[oo5 3] **yymmm (^D^itt) 
2si.xmmimm (s i ofb icttgBL*. * h?/< 
ifeftiR ( > y = >mam *s 4 o's&wir ( •> y = ^iwt 

Iff) fcB*M*fc»jfti-« 0 ^*T/u^-»ffi^J:S« 

[0 0 5 4] if, B4fcij*i-J: Snffifltlff (S 

Stt, fct^li^O. 2 5 (.mlSTki. Z.<T>mffiil 

^hfPRi £*fejtJSi (•>!)=«!) ±»=»js)SU 
:ro7* FUv 5 ^ hlPRl^^^tU, 1z.bX.Yf 

(siOFi) ^m^y^^^-r^o z.<Dm. 
ymmm (v^yim tt^y^>y^byy<mt 

[0 0 5 5] 7* Y hlPR 1 4r^*Lfc 

~>\z/<#—~>-y°&ntcs'* h hlPR2 ^r$6 

mm ±t^^b. :«7* 

mzx'ommm &v=>mcm ^^-y^-^^-r^. 

[0 0 5 6] i^ic, SfttTLJBiVEilSHHrorttt^, ^y 

■So 

[0 0 5 7] 7^hU-^hiPR2Sr^*t 

^^^yu^-CfcSo /<!)7>^;ulBL±llv'- 
(0^-tir-f) Srfl^fiKi-So Kg(4. ^co^j/Jr 
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[0 0 5 81 ffl^^i/^lMLSrMtSo * 

0nmi«it5. rnic±9»tt?L*3J:t/Ej»«S:IH 
L) co^^m^T, ^^y*ftJc±0<HBIS:«riJLT 

[0 0 5 9] Hk^, m7\Z^i~£ CMPS^ffl^ 

ft So 

[0 0 6 0] ms\z, &MM<W&Ui jrjoitSx^r/u 

it. ESkJimR (->y a^BMtBt) SfctttrrJlBJ* 
(SiOFl) , fo^v^^irtLb^s^#{c:^)•bT3l^5 : ->' 

*:#lfc"*-fttf* *»«*^4B»»«w(B:<, *»o* h 
EIMilim<:*> y = ^SMttt* ^ Tjf SiOFi 

y ^SMfcK-ClBfiH Lfc^i: 9 t>EJR#ft«r 4 . 5 
[0 0 6 1 ] Sfefc, IH9lr, *HK6(D»JBi^*5»t5 

l^^irKJ;^ *>y =y««^bfti^ hy^tt 
gfcWSrflU/ 9 tE)^SSSr4. 5^b4. 0 — ^ 

[0 0 6 2] ffilBH 1 \z*k Lfc***0»« 1 oo 

[0 0 6 3] 4i\ BO 1 OKSH-J: fctitf p" 
3^b45**#SSl £ffl«U * 
1 <0±ffi^*^lSt«« 2 fe»rti-6 0 

1\ ^**K«i(^±ffiji^^y 3^Bk^«fcJ:V'>y 



*(Mi;*iteaK»«r*rt;i-s 0 -t<z>«L »»Sra»iitr 
srffl^Tai»a^**^->y 3>iMbi**ifc*u * 

[00 6 4] ?£tltz7* b Isis* h 

±tfn !?3i^4Sr»fiK*r5o p ->x/U3l:|j:pI^i 
S«r^-r^#fi4&K fctiliSp^ (B) W^j-v&A 

tfy^ (P) W^ftA^* ^<£>^, #f?3i/i^«tS 
{CM I S F ET(OL#iMlt^% , Jffl3't"^7t^^^^$:-f 

[0 0 6 5] Jfcfc % y- HftltBIS fc*6i/y a^BMb 

y^t5o y— M6»fll5, y— h««6 

fcaa»cvDttl:i9»*t5:t*"C», y— h 
««6ttc vDfetcj: «?Mt5r i*s-e#s 0 y- h 

tfo&Ml S F ET^f K-yttt) J: 

V\ fftto'fe, nf^/UMISFEW-htftC 
ttnffi^FttttS:, pf t^Ml SFEToy-hli 

ASSrffl^5:i«^5o **3, y— h«ffi6co±gB 
ICW Si p MoSi r T i S i v TaSi/i if (DM 
U&4tmi' l J1M K«*r«»L-Ct>J:<, ^k^^ix. 
^t^^y^^^ (WN) f^!J7^^/uI^lt 

y- Hi6©^- h«tt««riS*fcU, MI S F E T CO 

CVDSi:±9«Blt4-i:* s 'et5. 
[0 0 6 6]7jcir N ^ftS«l±tCl, t<h^tfCVD 

Sr**tt^yf^^t4^ iiCcfc , 9, y— hft«6<^« 

^-hl/y^h^v^^tbt, p?xyU3l;nST^ 
« (fci:*tfy>, (As) ) ^ty^AU p 

!>x/U3i^ Mi6«)iiilllll:nS¥*#i«9S: 
Ilt5, nS*5|*««9li y-h«B6*5j:^ 
^ K9*-/u^^-f 8 l:» g aS*ttl:»rt g ft 
5o nS¥^i$Ei^9 nft^MISFE 
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m (fc^*.tf7^fc*o^ (bf 2 ) ) sr-fa^stA 

«l OSrJK^So pI#»*WlOtt, hSS 
pf^MISFET^y-^ KM 
[0 0 6 7] fc*3 % f-^f K**— /U*'*— ^8<7)ff^Srf 

[0 0 6 8] 0 1 1 ± 5 |z % 1 

JLIE * '<y 9 ft * tt C V D & -Cf !/ = ^SMfclR 

l SHJimi&lftlKi itiu S/Ja^Ift 

R. SOG (spin on glass) R, BPSG (boron pho 
sphor silicate glass) R x PSG (phosphor silicat 

e glass) mw<ommmx^^vxh^\ 

1211 nI**fl««9Stlipi**#««l 01 

[0 0 7 0] JfcK:, BSHHFLl 2rttr^7^l 3 fci: 

WSr*tp¥**»«lo^ffiir^t:^*vRS:, 
tfCVDffi-CMU SbfcSttJLl 2&Mtbj&t**> 

^RSr, *:i:xLtfCMP«felcJ:0Jfe*LT^9^l.3Sr 

*v (t i) R&itau *Maa«rtfox*i*ai 2^ 

jBW-fett****** (nI*IM*9tfeBpI 

Kit»rtt5ritJ: 9, S&fcfLl 2JK 

[0 0 7 1 ] W:, 1<7>£B5U:, fcirxtt* 

v^U »lE»lOE»i4S:Mt5, ^V^v 1 
vlfi, cvDSSfcli^/<y^itl:±9M-ct5o 
[0 0 7 2] ftfc. El 1 2 fc*i-J; 5 fc, EM 1 4 £H 

r% 7* h y y?7 7j&m*m^xm2mmmmi 

[0 0 7 3] i^ic, 6rttei^7^1 7£r, fc£ 

U Sbtc«jtt?Ll 6Sra»iitrtBRS:«fia-i-«o 



v*/nrc*>9, ttttfcvDiS-effiStS, MR» 
So ^ y*»twJ:4«R^»fifcS(rJw, fc^iiCVDft 

-C#5o 6EA^««^)«R*3j:t/^ 
yry^/ujf^ fctx:riCMPfe*rj;9|^*bT^7 
^'1 7«r«*i-6 0 

[0 0 7 4] #cir, (HI 3lw*i\fc 51-. &2JHMfitk 
Rl 5*5<J;U^y^l 7iric;* h 7^i» 8«r7gj* 
U £ blrE^fiEffl^jeSR 1 9 Z> 6 . xhy 

'^IfiMRl 8it J&jtRl 9^^itJDX^BSi^aiy^^ 
^hy^t45Brefc9, ffiWl9i:»Ltx^f 

R*-eft»bix5o EMS*8r{6«-r5C4:«:% 

iz+fttemmxfrtLttxz * *r*t*v * r k #s* ut \, 
acv^-e, 7* h y y^77^g»»^T^ h 

Rl 8«5J:V}6<UI1 9 <D0f*wfH«»-E*« 2 0 
[0 0 7 5] EM* 2 O<BrtSBl-IS2EMJl<0E 

M2 l SrJBj*i-5« EM 2 i tt, ^ y 9&JS& 
*.pfSI^*>, 9^9 fr. 2Lit*>* a E 

em* 2 o<Dftn&$t*¥mt£mt&i<o<£m\z.s<y 
t * * frm*i&f&\^ *&[wEM»2 osra«>atp«R 

Dft^r, «IRo»j«:Jrtt, ta«yy*j6S;«^5, 
y*ifelc:j:5fiHR<o»^B(f«-> fctitfcvDSSfc 

tt^^y Affile J: ^»y- h*«£fl2jST-#5o 

EM»2 0£Jl*h<r>««^«R*3±O c /<!;T^^^« 
fc^^ilCMPftidJ: 9Bfe*LTEM2 1 Sr^fiS:^ 

[0 0 7 6] *tc % r a 7 v/yfti: i 9 K 3 iffii 
mZMj&'T&o El 1 4i;:^-r£ ylw. I6iii9 

*3 <t 2 emjioem 2iii:^t7 ymmm 2 2 , 

HR8J6SR2 3, EM»fifc/fl<0* hy^*6»R2 4. E 
[0 0 7 7] ^rt77 P ^»g2 2*5«fcU { Sffil6fti2 3 
ty^«««2 2ti, If S 1|gil2 3(^LT^7fy 



(13) 



¥fffl 2002-1 64428 



[0078] mmmmm2 3 is. m& Litx ? 

2 5 Zmfc-fbttftCD^^ymX HI ! )20GPaM 

2 3f±, fci: tlitV/$^ 5 O G P a SS© S i O 
FlgS^bftt), -£<DJgJ?l2, fciilil>)5 0 0nmiS 
t^-CtS,, SiOFffllte, fci ;L(iC VD*£ 

[0079] * h~y/<mmm2 4isxam.m^2 s\c 
it. m~mm-rz>i: o\z&mm2 7mm£i%%<> *h 

jjmx~h%m2(Dj]mx*am&m2 s&zummmmm 

2 3i !^LT^-y^>^l«ft&*T5f^T«^ 
ft, fct^ii->y ^>-a-(t:^i:1-5ii:755-C-#5 0 i/y 
=> Vft-ffcJgli*, tz. t iliV 7 X-r C V DiifctC i o Tfi^c 
£ft, ltfl«^f4i^7S*-c?fcSo S'^*6^JBS2 4 

[0 0 8 0] ftll2 5(t fci*.tfir^^*dSj|6 7 o 

GP amm<Dis!) 3^SMkW^fc*9, *OBI»tt, fc 
i:itf»2 0 0 nmSKitir fc*"C#5. ±E^y 
a^BMUKHu fciitfJS»^ittTEOS^i 
t/y^tSrffiv^7X-7C vDife-e»fiS;SixfcT 

EOSiMbI|-e«fiJt**t. 4. 3gStfc 

S. **5. * by 2 4 £te«MK2 5»Cf4»CfcR 

[0081] mi 5t^-r«t9ic ^ 

R2 2«J:VJimi6MUR2 3lc«jR?L2 6«r. 
ffil*]R2 4*3J:V|fittR2 5{ria^ff 2 7S:»rili-« 0 

[0 0 8 2] Si*, EH2 l±»c»j«S*bfc*-irs/^» 

tun 2 2j3iv*Hii6»«2 3tc, eh 2 i^aaii-5 

^WL2 6^«t^ 0 :w»«a2 6©**tt, 

tl2 5±i:MU ^<D7* buVxbm&^x? b 
IT, fctxitf K9>f^y J; 9 Jft*«l2 5, 
^N^^»2 4, JintfttHR2 3*5J:V*^y7Tft 
i!2 2 fcffi&^y^^i-So fl2/Sfc$ft-5»«JL2 6 

[0 0 8 3] Wr, u^h*-ei^«»?L2 6S:a» 

a*, *&iMt2 s tsxxfx bv'<imm2 4\z 

EHl2 7^n o E^f2 7^M(t, St?L2 
* h i/^ hJtt£r*6i(*Jgi2 5±fcJ£j«U 
J; 9 IfiakR 2 5 is Jk h ?/ /<J6»B! 2 4 £r«I#;^ y 

^>^i-5 0 



[0 0 8 4] tgmi2 6*o£V$mm2 7C0rt£tf 

fc:JS3E*WI<BEIft2 8 Sr»j*i"4 0 i£^2 8(i/<yT 

2 8 fcT»B»-e*)6E«2 l fcfc*Ki-6SK*«*t 
tt, E*2 8*— ttfc»j*3ft6 Q B»2 8^»fifclWfe 

[0 0 8 5] *i\ [a 1 6 {^^i"J: 9 Ig^dFL 2 6 *3 
J:WEi»J»2 7<0rt8BS:*tf^*ft:XiElO^ffi^y 
7^^/uf2 9 5:Mt^ />y7^^2 9il fc 

/<U 7^^;uf2 9±t£f3co>'— Kg (la^ii- 
i") £r> fctitfCVDtt4fctt^<y#ftliJ:D»* 

^*«¥*o#<^i^i*n^ft&ffiv^TfcJ: 
V \> :y =*rg 2 8a ^J*J¥teX«¥SiiT^ 6 0 0 n m 

e«i:i-So rjx^J:9*tt?L2 6*5J:WEj|»»2 7* 
ia«FJrffli«>3itp 0 ^S^iltli, 7<;y^*£ 

ICtS MR (^yJrl2 8a) Lfc#. 
y#ttfcJ:9Jft*U-CfcJ:V\, _blHiX— Kg 

tti^J|-ett4v\ ^^y*«fe^J:!9«ffllSr»^i-5<i^ 
^M?L2 6*5±r/Ei»«2 7lr«dsaAa*Jx« 

[0 0 8 6] 1 7t£*i-«fc ? tC, CMPM 

^Tt< 7^rl2 8 a *s£U^>~ KHS:WSi"S 0 SIW 

y=3r|2 8 a*5«fct5v"- Kg) ^i^!J7^^;V 
2 8^fig;SJx5a 

[0 0 8 7] »ClC 1 8 {C^i- J: 5 i^tiUBI 25*5 
Xmm2 8±{Z^ Jrty/«il3 0, JHHIfifldR3 

»R3 3S:IR9:Mt5c Itib<7)f6il3 0-3 3d 
oV^TIi, ^Itll^h^lfe»l2 2, Jint6ttK2 
3. Ifi^^fflCO^ h7^°»iR2 4, Id^ff^ffl^lfe 

»*2 5tra«-efc9, i«ii«3ifi fcir*.tf«i 

ff*?J5 0 0 nmM(DS iOFl, tfrKIBt 3 3^, 7t <b 
itflWft 2 0 0 n ral«W'> 1? ^ yKfcl«ti*Sft 

5 0 ^/c, *^y^»e»«t3 o*3 j: vmmi&mms 1 
»«a3 4S:, ^ h vs<mm%3 2%>£xft&mm3 3ic 
k««3 5%mftm3mmm<n^tmm\zBj&-tz>o 
±.mmmi 3 4 tz t 0 . 2 5 M mfM>s 

-c^fc^o S&fc. »3E«MI9EM2 8 tW«l:, 8gR 
SWi— *fc»rt*nfc*4EIWi^E*3 6*r«j«i- 

[0 0 8 8] ^ir. 0i 9^^^ 91:, tfitftlK3 3*3 

£^1^3 6_Br. *<Y*,7'mmm3 7 ^ mmm^m3 
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mm 4 o&mikmi&i-z* ztib<otbw&3 7-4 oic 

3 , tii.mmi$.Kl<nx h y'<to&g&2 4 , Elft^fflCD^ 

2 5 £ IsHtT-fo 9 J J|ffilt6tHK 3 8 14, It t Z.tif& 
0 0nmgS©S i OFf, 3 314, tct 

Tttfmmm 200 nmss<D-> v =■ >BMUK"e«j*£ix 

5. *t'/^R3 7*JiTJ«SW^Bl3 8tC 

8MJfc?L4 1 Sr. * h^<lftlkMt3 9*5 4tfJ&&J8S4 OK 

e^hsm 2&8i!2#3 MB.mm<r>®&kmmimi$.irz 0 

±IE««c?L4 1 0>JL«M:. itt *-\*0. 5 ^ raSSffc 
-5c «3EMJloEJMi2 8 ilB«ir, JftRtttt 

t-fftWJHfcl 5 SilfeffOEtt 4 3 srj&s-t-*. 

[0 0 8 9] 'A^. 0 2 OIC^-TJ; «4 0ti 

4tfEiH4 3 JilC. S&Sygl4 4 SrffMLfcft, IBM 4 3 

fc**-**«si4 5«rite^4 4\a&f&-rz>, mmii4 

50^14, fciitfO. 7 5 /imgSffc5. »Clw, 
8EMHFL4 5 ©rtSfc^tr***** 1 roifeffifcSfl:^* 
>-|R£n fct^(4CVD&(^4 "9^J5KL, ic^Tg^fL 

4 5 £S*&tr*v^x ± t x.tiC VDjfelc 

j:9»j«i-5. &\^-c% mm.H4 5^(om^<omt^ 

9^*1X^7^4 6 ?rf^f5„ 
[0 0 9 0] ^^S«l<0^:ffit^ tzhx.tiT 

y^7 7-fS«i:iO/^-=y^u ft±J!Ei§*-c-fc 
5^6ia^coiaiS4 7Sr^-r-5o ^wi, ^<->->-< 

-->3>-^4 8 T*¥i#SS 1 ©^141 9 r 1 1- J: 
9, Htlfeiaiir*Lfc^ft:^B/4 J S&^-i-5, 
[00 9 1 ] ^USS^f© 1 -C»4, $6BiKUift> 

[0092] iW49l-. *HlfeW^fiUwJ;nJi, IS 

mm*&'omttEmmmm$: j r>ym7!>i6 ogp a a-t 

^ 6 0 G P a *iS§<DC VD&T-ff^$4x5*fe#*t*4, fc 
t xt4*S i OFRT'Mt*. ZlftKitK tffli>f>5 
0 0 "Cm*ro#®t3ioV ^T88tt*Lrt t;liC#:«^ s S^5S L 

*fcE^WI«;SSfflrofc«»«&»Jt-a«* Sri" 5 r t 

5 £ ?P$iJ -f 5 Z t X' # 5 o 

[0 0 9 3] *fc, t'TJiP^=Sr«^-rS S i OFi 
(4, )tM«%3.6g«t. y^ygftlWi 

[00 9 4] £fc, E^gW«*J4U!t*TSHSKl4, C 



b, SBttJL*sJ:VEI»»«>aixieJr*3V^r, mmcDh' 

[0095] mmmm 2 ) 

[0 0 9 6] 

m 2 



tfcft 


»2« 


BJftJinJft 


SiOF(50GPa) 


: Yl) 


SiLK(lOGPa) 




SiN | SiC /XL 




0.18 /rm 




R/Yl 


l&O 


Y2-Y1 


40 




3.9 3.7 | 3.5 



[0097] ^2 ^ s *nm<ni&m 2 z>t* =lt ji- 
MSr^to **ifc<a*« 2 T?tt\ I2tft^r LTiiTSS 
*5 «9 , iBj»»WI»«ir^^*^ 3 0 G P a EJL±Ojft»tt 

tt, fcTf»t>m 5 3 0 g p a *«soi6jaa-^ 
-efco-c. cvDffi*fctti6*ffi-e«fiRSH*»ft««S- 

[0098] *2*3it/02 1 ^ii. siajiraasr^^ 

5 0 G P a e*, itgim^^ 5 ^ 3 . 6 m*<^ S 
iOFE e71P«t^$»10GPatg, 
itR«*j65JfSj 2 . 7 — 2. 8U&<DPAE (poly arylene 
ether) /cir^tfS i LKSHfcfaTy^ 

^->ySi!rM^tt^§« s iOFlil fctxtic 
VDS-e«$n, S i LKBi fct*.tfa*«fe-C» 

s i OFBtdoit/S i LKIHSU^ h y^flMBSr* 

[0 0 9 9] ft*. WflBJB««S:*4:«>5^fcfc9. ft 
IM?L<O7L^ s 0. 1 8/zm^fa7/^v'yEIS:ffl 
t^fc^S. 0. 1 8 /i mW^?L^gt?L^tt^)f^ 
T/u^ 5/^E*fc^ S r. <ir lis 5 * T* t * 

[0 10 0] Sfc, E»iHJW:ii, SiOFlClU 

IHKCtt, S i LK^i^f-t^T, ttOPAE**t» 

(fct X-li F L AR EM) , BCB (benzocyclobuten 
e) ^WW. HSQ (hydrogen si lsesquioxane) „ MS 
Q (methyl si lsesquioxane) J&tt¥^<DmttfeX~J&J& 
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[0101] m2 \z^i-X 0 fc, etMMBgfr S i O F 
JK-eW j* u. tfTJllW**: s i l KNt-ettriti-s rifc 

£9, MHi: R/Ylttl 8. 0, Jgtf : Y2-YK4 
4 0 1:45. «£oT, »«5JL«>7LS*iO. 1 8 w m©f 

3. 6gS©S i OFR&EiMUilHIHIfcflllrV Dcffi^M 
&m2. 7-2. 8IS©S i LKIg&b-TJf RaiWI-ffl^ 
■5Cil::±9, EiMl3fl;frifflffi£tt<a7gfl§ 1 fc^LfcHS 

[01021 12221;:, ^mM<Dmm2\z)6^^r'z--r 

14, EiMUIMJR (S i OFI) 4fc(4t'TSK« (S i 
Jfcfc#-*-S*m-e*J*SiV WISH 2 1 l^Lfcx^T 

V. 0 2 2&CI4, Jt^t*dM$4tift<£>S i h 

•y/'mmmz s i c r. £K<fc 9 . * h 

[0103] $ bK, i23l:, *3li&<D^fS 2 (r 

[0 10 4] icoipir, *HJSro^fi2^J;ixli, 82 

0 G P a *ffi<7? CVDiftJt X'l&fSL £ 16ft 

0. 1 8 m ml«WJL15r#t5^?Lt:fc^t t, SI? 

[0 10 5] ga«SM)BI^1fj*1-5. S iOFg© 

vtMm.m1.m3. 6sa. t'rsp B ^sr«^i-5 s i l 

Klrottit?li^2. 7-2. 8gSffe5: fc^b, 
[0106] (SSMi^ffi 3 ) 



[0 10 7] 
[S?3] 

J? 3 



tit+t 






SilX (lOGPa) 


C^^: Yl) 


Nanoglass (2GPa) 




SiC fcL 




0.12 fim 


MS 


R/Yl 


60.0 


Y2-Y1 


8 


was* 


3.4 3.2 



[0 10 8] it 3 ;£II^C0^f[§3 i^f^^T/U 

M&SH-o **H^(l3tlj:, IS 3 ttftt LTiiTIE 
<MI*o*catta^?LS^. ^0. 1 3^mWT^r 

T£><9. E»IfflJ»«f 6 G P a «±0)tt»a- 

f^fcot, cvDftifcii^ft-eM-snsiftaw 

[0 10 9] *3*3J:t5Bl2 4^tt, ISMJf ffiJ8l£ j r>' 
^#$] 1 0 G P a S*. tbW«*^tt 2.7-2.8^ 

g^PAESTO, fc^xtfs i lkE trrJlHIffllS: 

^HSGMfi tzt ;LliNanoglassJ^<*: Lfcr^ X/W 
^S/^iBI»S:«*U-Ct^So S i LKtt*5iVNanogl 

Btfeit/^^y^lftlMIIICtt, S i LK^fc<tI/Nanogl 

[0 110] 4*3, W«aw*Sr*i:«)5»r*>fc9, & 
i^?L<7>?US^ 0 . 1 2^m^fa7/U^^yEiS:ffl 
Wcrt^ 0. 1 2 /zmW^^LSOgEiKiLS:*-^^^^ 

l\ *fc, E*«MBtSrS i LKHOWiritLfctf, 
y!) a^BKbKi S i LK«i:oai«rMLTti 

[0111] ^/c, eMapaKiw». s i lkiiku 

te<7)PAEXW** (fctttfFLARER) . BC 
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[ o 1 1 2 ] m. 3 \-^-rx o iw s mmmmmz silk 

It-ML, trr JilHI«S:NanoglassJBt-C« J*f 5 - t 
Jw«fc t> . IfH : R/Y 11160.0, : Y2-Y1 
I48i45. «o"C. SE»7L©aS*«0. 12/nnOr 

#fc»»M-CS5£4*.b*iS. 3 fete, JtfStt$a'ift 
2.7-2. 8 ma<OS i LK8l$:SI]WUfniBSU:flJV\ it 
flS*^^ 2 . 2 @££<£>NanoglassJ3l3r t'TgPflJgllCffl 

m®&*tfimnm<DMffi 2 1-^ bfc* 2 it^co 3 . 9 
3. 4^te*t5i t*s-e#5 0 

[0 113] £b\Z, @2 5IC, *»SC0^fli3(C*3(t 



«», tmrnwim (s i lkd * fetter jumw (Na 

noglassigl) , fc-5lS±r^^>M#lCMLT^S'^>^' 

v^fc^-e-J; 9't>Eil»§*Sr3. 4*>b3. 2^tmfrtZ> 

[0 1 14] 
[*4] 









JfcSWfi 




SiCfe 


70 


4.3 


SiOF 


50 


3.6 


FAB&tTO 1 
(SiLK, FLARE) 


-10 


Z7-2.8 


(Nanoglass) 


2 


2.2 




SiN 




7 


SiC 




5 



[0115]*4t, ElfcSIIBttSfcttK'TflWIBIfcJH 

So 

[0 116] ^WJ;5^, *H16<&»IS3fc«fcfttf, E 
9 ffltrEi8SSFBiaSrirVi/«S6 GP a UA±(0 

S i LKlfML, SettJL4rSt9Htpfcrr«W)«Sr-V 

^sp^s 6 g p a *«wm^T&-e^^n?)^w^, 

fci^«Nanoglassttx-«^;i-?.„ r*U::=t*), jjftO. 1 
[0 117] *7"c, ia^SF^Srflf^-fS S i LK«© 

jtw«*i4«j 2.7-2.8 t?TMmm&mf&-fz 

Nanoglass^WltKm^ll^ 2 fc Wi 

mmm<omm 2 x v t>, $ ibicia^fiSMMi-s r t 

[0 118] (^J£W»fig4) 12 6fcfc, *M1&0>Mm 

So JSiE«UIS:-»i/^y^->^EJ»T?«fifcL, ^2 
SiMUl 7>> b £ 5 IS^S &:r^TA-^-> >Ei»-C«lfiS; L 
#Jf laiSWig W-fiSJ Sr^-To 3 EMS b * 6 £# 

[0 119] n f 1 I S F E T © n |*S#S)|t 



9*D<tO*p^--V^/Hv4 I S F EKDpI^fjfflSl 0 

-trofS l JUHftftlK i i ro#«*B#fc:7gj*3ftfcSM*?L 
O^Sftii^ixTV-So 7"7/5 0©±ICIt ^Fy 

^ift»ffli5 1 , $ bizsmmi&mnmmms 2*j»j*s 

*vt:^S„ * hy^iM5 Hi, JgifiUBiS 2— <7??tAD 

2K#LT^y^:^jg&ifc£#i-5W^£/m*-5. * 
hy^i»»Bl5 1(4, fct xll->y 3yf<tiffc5o 

* by '<*fei£l8l5 1*3*^^5 2 Ktt, ±IE7"7^ 
5 0ica-TSiaM?t5 3^ff^$4x-CV^-5o ia^«5 3 
rtfctt, fci^tf* v^*^ ft* 8 iK4*Ji<£> 

ia^5 4^a*ii*tt-cv>5o 
[01201 ii ia^s^sa^ 5 4 o±s^«, y 
T^aws 5, mm&mms 6, lass^^o* 
t&mms 7, ia«ff^fflco^tt5 s^mi&^f&^ixT 

1^5, rix£>(75iS&;BU8l5 5 — 5 8 (Co^Tli. =&^SflfE 

mmnmm 1 h y^^isuK 2 2 . mmmmm 2 3 , 

ia^JfMffl^^ h ytmu&Z 4 , BBM^ffi^l&SMIt 
25 t mmx-h <9 , SMiffe^ 5 6 !i, fc t xfifl^J?^ 

5 0 0 nmSfitfDS i OFI. 8(±, fci^tf 
IRVM 2 0 0 n mgffi© > y n >SMHBimi**tbSo 

* fc , ymmm 5 5 *s <t o*s M&gkiffi 5 6 

?L 5 9 , ^hy /^^Bl 5 7 *5 «t tJ«l6^fli 5 8 iZ&mm 

6 0«§ntl^ 0 ±IE«^7L5 9<DiLmt, tzt 
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itflfoO. 2 5 u raigtfeS, t — 

[0121] z.<oi.?\z> *HJSw^fii4{wJ:4xli. |g 
2 gaiSHJl frb % 5 lE^S S:*«WOra T >vy t -> via 

iiTiistsiiciD, tnian^w^flgi «fc»9 1>, la 

[0 12 2] £Lh> *3BW#tt:J;oT**ftfc»9!«r36 

[0 12 3] fcfcittf. i»E3£lfc<BJg«B-CW\ «»K?LO 
JUSrt^O. 2 5~0. 5 n mSifflf i7^y?'/>i 

mKlZS iOFtt*aUBU »a?L«5?LS*»«bO. 1 8 

HBBIKs iOFE trramiBUcs i l Kttfcigfll u 

WiS-ett, fctiiifaMSfSBItcs i lkE trrjira 
ltlzNanoglu>BI«rMq%L^«s, ElMMIIfmi: fcTTJi 

[0 12 4] 

[0 12 5] &&miZ£)X\t^ f&X b U^Ciotfa 

#5, £<b^, [Sfsmw^ttrramasfcttEjisia 
bbir^ « v ^ ^ t t? . ia»s* a t as -c # 

[0 12 6] t£oT, MWEMlirit'd' 
L7cia^«it*fc(«a^ffiiSoK}t^ffi^^#fei-2) r t 

m 1 1 *$£w<Dmm<Dwm i -?*>?> 

95Strffi0T-;fc5 o 



IB4] **^OH16<OJ&l»8l-C*)4^ir/w^-» 

£B»rffi0-efc5o 
[05] &Wft(D% J ti&<0%mi -C*)-57*3.ry^-v» 

SBHJrffi0-e*>3. 
[116 ] .2Wg91<£>3li6tf>^fg l T?fc5fa.7/uy-7->y 

SBWffiii-efc-So 

[0 7] #3§ilc7?|yS<D^ft§ 1 T3b5fa7^7 W 
[0 8] &&Wv>2k1&(r>Mmi T?ibZ J 7 ! x-Tj\'yi">> 

[09] &%W<DmifcCOftm 1 ti)5fa7/l'^yy 

[010] *&w<Dmm<nftm i -e*> 5 

[011] *«91<B0Sifi0>JiaS 1 T?fc 5 

[012] *&m<r>mM<Dteffi 1 tfes^ftgtos 

3S*jSfe©-M*XS««r^Lfc^atflES«oKI»B)fffiBI 

1013] *&W(Dmm<nmmix'h%¥mft-3im<Dm 

[014] #369!0>3Mfc©JgJB 1 ffo5*l*gi©i 
it*ffiW-04«rXm>llc^L)t^(*S«ro?|gBffS0 
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